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Outline 

ÅDL on Summit overview 

ÅDeployment and distributed DL

ðPyTorch: torch. distributed , Horovod , DDL 

ðTensorFlow: distributed.Strategy , Horovod , DDL

ÅPerformance tuning 

ðCompute 

ðI/O

ðCommunication 

ÅHyperparameter search

ÅModel inferencing  
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TF 42 TF (6x7 TF)
HBM 96 GB (6x16 GB)
DRAM 512 GB (2x16x16 GB)
NET 25 GB/s (2x12.5 GB/s)
MMsg/s 83
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HBM & DRAM speeds are aggregate (Read+Write).
All other speeds (X-Bus, NVLink, PCIe, IB) are bi-directional.
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Summit overview 

Å27,648 V100 GPUs

Å3 ExaFlops in FP16 -> Compute 

Å7 PB node local NVMe -> I/O 

ÅNVLink2, EDR IB -> Comm. 



4

DL applications on Summit overview 

ÅFull Summit DL

ð(1) òExascale Deep Learning for Climate Analyticsó (arXiv:1810.01993)

ð(2) òExascale Deep Learning to Accelerate Cancer Researchó 
(arXiv:1909.12291)

ð(3) òExascale Deep Learning for Scientific Inverse Problemsó 
(arXiv:1909.11150)

Application Network 

Sustained 

Performance 

(ExaFlops)  

Peak

Performance 

(ExaFlops)

(1) Climate DeepLabV3+ 0.999 1.13

(2) Medical MENNDL 1.3 n/a

(3) Materials Tiramisu variant 1.5 2.1
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DL applications on Summit overview 

ÅDL by domains and methods (growing list) 
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Speedup Over Titan Baseline for CORAL -2 Deep Learning Benchmarks

SummitDev Summit

DL baselines on Summit: CORAL2 DL Benchmarks 
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Strong Scaling of ResNet -50 on Summit
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"The Design, Deployment, and 

Evaluation of the CORAL Pre-

Exascale Systems", SC '18

https://asc.llnl.gov/coral-2-benchmarks/

https://dl.acm.org/citation.cfm?id=3291726
https://asc.llnl.gov/coral-2-benchmarks/
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DL Deployment considerations on Summit 

ÅML/DL software deployment 

Å Framework comparisons

ðTensorFlow vs PyTorch
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DL Deployment considerations on Summit 

ÅNative vs Container

ðImpact of loading shared libs

ðRuntime performance 

Pros Cons

Å Faster loading

Å Same runtime 

performance

Å Self-contain SW  

Å Build overhead 

Å Lack of flexibility

Container
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Distributed deep learning: parallel scheme  

ÅData parallel 

Review: arXiv:1802.09941

Synchronized

Stale

Asynchronized

Model inconsistency:

ÅHybrid parallel 
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GPipe: arXiv:1811.06965

Device Mesh: 
[gpu0, gpu1, é] 

Layout Rule: [N, C, H, W]

Mesh-TensorFlow: arXiv: 1811.02084

https://arxiv.org/abs/1802.09941
https://arxiv.org/abs/1811.06965

